Reconstruction of NOESY maps. A requirement for a reliable conformational analysis of biomolecules using 2D NMR.
The modelling of the conformation of a biomolecule in solution is based mainly on the internuclear distances deduced from measurements of nuclear Overhauser effects (nOe) in NOESY correlation maps. The distances are then used as restraints in the energy minimization procedure, which leads to one or several optimized conformations. A general and safe technique for validating these structures with respect to the experimental data is here proposed: from the internuclear distances, the relaxation matrix can be computed under the assumption of a unique rotational correlation time. By stepwise integration of these relaxation equations, the NOESY maps can be accurately reconstructed for any mixing time. Because multi-spin effects are correctly taken into account, any difference between the experimental and theoretical maps can be easily interpreted in terms of conformation, and possible inconsistencies due to conformational averaging can be pointed out. The technique is illustrated for a bacterial lipopeptide, mycosubtilin, the spectrum of which is completely assigned.